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OF A Library/300.1
A radiation cvaluution was performed on CLR 79 (Tantalum Electrolyfic Capacitor) to dctermine
the total dose toierance of these parts. A brief summary of the test results is provided below. For
detailed information, refer to Tables I through TV and Figures 1 throtigh 4.

The total dose testing was performed using a Co® gamma ray source. During the radiation
testing, eight parts were irradiated unhiased and two parts were used as control samples. The
total dose radiation levels were 100, 200, 300, 400, 500, 750, and 1000 krads. The dose rate
was between 1.59 and 4.17 krads/hour (see Table 11 for radiation schedule). After each radiation
cxposure, parts were electrically tested according to the test conditions and the specification

limits™ listed in Table IIL,
All parts passed initial electrical measurements.

All irradiated parts passed all electrical tests throughout all irradiation steps up io and including
{he 1000 krad irradiation level. Less than 1% change in capacitance was observed between the
initial and final readings. An average increase of approximately 7% tor dissipation factor and
20% for leakage curreni was seen between the initial and final readings.

Table TV provides the raw data and the mean and standard deviation values for each parameter
before irradiation and after each irradiation exposure. Mean values of capacitance, dissipation
factor and DC leakage are plotted with range bars in Figures 1, 2, 3 and 4, respectively.

Any further details about this evaluation can he obtained upon request 1f you have any questions,
please call me al (301) 731.8934.

* The term rads, as used in this document, means rads(Si0,). Al radiation levels cited are
cumulative.

" Thesc are manufacturer’s pre-irradiation data specification limits  No post-irradjation limits
swere provided by the manuficturer at the time these tests were performed.
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ADVISORY ON THE 1JSE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpose of providing general gnidance (o employses of the Goddard Space
Flight Center (GSFC) This docnment may be distributed outside GSFC only
as a courtesy to other government ageusics and contractors. Any distribution of
this document, or application or use ol the information contained herein, is
expressly conditional upon, and 1s subject to, the following understandings and
Hmitations'

(a) The information was developed for pencral guidance only and is subject to
change at any time;

(b) The information was developed under unique GSEC laboratory conditions
which may differ substuniially from outside conditions; ~ +

r
{c) GSFC does not warrant the accuracy of the information when applied or
nsed under other than nnique GEFC laboratory conditions;

{d) The information should not be coustrued as a representation of product
performance by cither GEFC or the manulacturer,

{¢) Neither the United Siates government nor any person acting on behalf of
the United States government assuines any liability resulting from the
application or usc of the information.

[
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TABLE I. Pant Tnformation

Generic Part Number:

GOES-K Part Number

GOES-K Control Number:
Charge Number:

Manufacturer:

Lot Date Codg (LDC):

Quantity Tested:

Secrial Number of Control Sample:
Senal Numbers of Radiation Samples:
Part Function:

Part Technology:

Package Style:

Test Equipment:

Engineer:

CLR 79*
M38006/22-0631

15257 N
EE01984

Sprague

8813 ..

14

1,2

3,4,5,6,7,8 9, 10

Tantalum Electrolytic Capacitor
Nonsolid electrolyte

Cylindrical 2 leads

Bench test setup

T Maondy

* No radiation tolerance/hardness was guaranteed by the manufacturer for this part.
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TABLE II. Radiation Schedule for CLLR 79
AT o) R 5 ¥ % \ |

1) INITIAL ELECTRICAL MEASUREMENTS —ncmmccmem e ceeemmmmmmrmmmsememecmmammmme 06/10/96

2) 100 KRAD IRRADIATION (2.33 KRADS/HOUR) < mmermemmmmmmmmeee S 06/11/96
POST-100 KRAD ELECTRICAL MEASUREMENT <o oo 06/13/96
3) 200 KRAD IRRADIATION (4.17 KRADS/HOUR) ----nmm- e D6/13/96
POST-20¢ KRAD ELECTRICAL MEASUREMENT -ccemmmm e memmmeeemmee. 45/ 1 4/96
4) 300 KRAD TRRADIATION (1.59 KRADS/HOUR) --emnnsnnsz S— P Yo
POST-300 KRAD ELECTRICAL MEASUREMENT --cmrmmec —— 06/17/96
T
5} 400 KRAD IRRADIATION (2.33 KRADS/HOUR) —-- .7 L 1
POST-400 KRAD ELECTRICAL MEASUREMEN - " e 06/19196

6) 500 KRAD IRRADIATION (2,50 KRADS/HOUR) ~mrnmmmsemmmm e eemmmeee 06/ 19196
POST-500 KRAD ELECTRICAL MEASUREMENT -necememmmmmmmmeeemmmmmmecenmmmacee 06/21/96

7) 730 KRAD IRRADIATION (2,84 KRADS/HOUR) -=esseuremsensrmmmeemmmmmmeeemmemeen 06/21/96
POS1-750 KRAD ELECTRICAL MEASUREMENT --ccmmmmmmmmmm o ccmrmmammmsemacee= 06/24/96

8) 1000 KRAD IRRADIATION (2 94 KRADS/HOUR Jomn e oo 06/28/96
POST-1000 KRAD ELECTRICAT, MEASUREMENT --- - e e- H7/08/96
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Table III. Electrical Charactenstics of CLR 79

Test Parameler, Units

Test conditions

Limits

Min Max
Capacitance, |tF 120Hz, Bias=10VDC | 158 24.2
Dissipation Factor, % 120 Y1z, Bias = 10 VDC - 75
Leakage Current, nA 25°C Bias = 100 VDC - 1000
Leakage Current, nA t25°C, Bias = 100 vDC - 2000




TABLE IV:

of CLR79 /1

Z:\REPCRTENZ95JAY . XLS

Electrical Measurement Data and Statistical Analysis after Total Dose Testing

Spec Lim.2 Total Drose Expogure (TDE} (krads)
Poramelet min max | SN [ Initial @25°C | Inldel @i125°C 100 200 30 306 S0 50 1000 @5°C L0 @125 0
Capacitance (uF) 198 242 3 23.3 I4.10 2340 2330 25.40 23,40 2340 23 .40 23,40 4.4
4 3.3 1250 23341 2330 2330 2330 23.30 23.31 23,40 1399
5 23.50 1410 23.40 a3.40 13.90 23.40 23,40 5.4t 23,80 1416
& 13.50 Z4.20 | 23.50 13,50 13.50 AL 23.80 1350 3. 14.Z1
7 23 50 24.20 23.50 23.50 1350 1380 380 15350 23.60 14.24
k] 13 .50 +4.10 2340 23.40 i3.40 1340 23.40 23.40 2350 pEN ]
q 23.40 410 23.40 13.40 13.40 23.4n 2340 5.4 23,50 1416
14 23.20 23.50 23.20 2320 510 2310 2310 o 23,20 13.96
nIcEn =il mean 14 ezl ik e =l meni sd + mon sd mesh sd mean sd mesrn =l mear s
2340 | o1 [ 2408 | o1 [ 2339 ] ooo [T233B ] 00 | 2338 | 04F . 2338 - 042 | 2338 | 009 | 2338 [ 0.00 | 2546 | 0.2 | 3402 | 0.09
Spes Lhingdd Total [Yose ifxposure (TDE) (krads)
F’arﬂmrter Lk maa | &N [nitinl @Z57C | Initlal @125%C 100 200 300 400 S0 11 1000 F25°C [000 @125°C
Dissipation Factor (a3 - TEO|LOS 1.80 .7 60 .10 270 2,70 280 LM 220
h 1 190 300 310 100 340 3.20 3.20 310 2.49
3 1.80 1.4 LEp 2.60 2.50 2,60 2.50 Lag 2.1%
a .10 310 .00 aan 3.20 3.20 3.0 AN 2.40
7 180 i | L 270 a70 2.H0 ] 140 236
L] - 2.1 M 330 330 3.30 3.40 34k .40 Z.41
E 320 2000 3.1 3,30 .40 &30 340 330 550 236
1 260 140 26 250 260 el 2,70 2.600 .00 .34
mean sd mean 1d mean sd mean d mLean =l mean sl mean sd m=an i e k) mean ad
275 [ 030 | 1m0 [ ona [ 288 | oo | zro T na1 [ 204 [ 031 39 [ 025 [ 29 [ 031 | 298 | w3z | 296 | ndo | 234 | naov
Spec Limad Total Those Exposure (IR [I:.rndl)
Purnmeter min man | 3N Inited @ES™C | Initial i@ 135%C 100 Wo Aan A0 S0 TR0 100 & 287 o060 @ileeC
DC Leakisge (n) - oAl 3 | 13T 470 173.60 185,20 147.08 14768 1an4dnp " 13820 17140 114).01
1 | 14725 215,70 150.80 155 61 14730 L3380 1431.70 15740 178 dd L1153 .43
5 | 1351 858,70 17080 15301 141.80 3080 - 148.70 151.70 171 31 L)1.3A
6 | 147.54 21750 1%80.94 164 .81 L4440 [44.20 14190 164,00 1691 L140.49
7 | 1378 81540 161.54 15320 14470 L3250 3650 152.60 1664 L106.72
q | 1447 89940 167.60 15630 14470 L4LED 146.10 152.70 1777 [1L1.1?
a | 128,72 856,20 167210 14368 146,00 137.00 135.62 156.80 163.7C £059.97
10 | 141,97 81,60 168.51 14920 143 30 132.10 116.90 148.60 L6820 1103,12
meun sl meni ad tiean 1d A ad WL ad mesn ad TEan od mean s mecHn sd moan s
135.49] 333 | 880.70 3635 | 17043 | 632 | 15463 457 | 14490 173 [139.34] 506 |wmes| s25 |1s6s0] 450 [17186] €21 [010836] 5385
Notes:
1/ The mean and standard deviation values were calculated over the eight parts firadiated in this testing,  The contral samples remained constand
threughout the testing and are not included in this table.
2! These are manufaciorce's non-frradiated data sheet specification limits No postdrradiation limis werc provided by the znofciurer
al the time fhe tests were perforined.
3¢ The nasakinman s peecileca tiv lirmit for IO lealoage at 12590 is 00 A,

Radiation-sensitive parameters: None
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Figure 1. CLR79 Wet Tantalum Capacitor
Capacitance vs. Total Dose Radiation Exposure
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Figure 2. CLR79 Wet Tantalum Capacitor
Dissipation Factor vs. Total Dose Radiation Exposure
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Figure 3. CLR79 Wet Tantalum Capacitor
DC Leakage Current (25°C) vs. Total Dose Radiation Exposure
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Figure 4. CLR79 Wet Tantalum Capacitor
DC Leakage Current (125°C) vs. Total Dose Radiation Exposure
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